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Reassessment of A-bomb dosimetry at Hiroshima and Nagasaki has dis-
closed the average dose equivalent in each city to be smaller than estimated
heretofore; furthermore, the neutron component of the dose no longer ap-
pears to be of major importance in either city. As a result, lifetime risk
of cancer attributable to a given dose of gamma radiation now appears
somewhat larger than formerly estimated.

Continued follow-up of the A-bomb survivors also has disclosed that
the number of excess cancers per unit dose induced by radiation is in-
creased with attained age, while the risk of radiogenic cancer relative to
the spontaneous incidence remains comparatively constant. As a result, the
dose-dependent excess of cancers is now more compatible with previous
"relative" risk estimates than with previous "absolute" risk estimates; the
Committee believes that the constant absolute or additive risk model is no
longer tenable.

A-bomb survivors who were irradiated early in life are just now reach-
ing the age at which cancer begins to become prevalent in the general
population. It remains to be determined whether cancer rates in this group
of survivors will continue to be comparable to the increased cancer risk
that has been observed among survivors who were adults at the time of
exposure. For this reason, estimation of the ultimate magnitude of the risk
for the total population is uncertain and calls for further study.

The quantitative relationship between cancer incidence and dose in
A-bomb survivors, as in other irradiated populations, appears to vary,
depending on the type of cancer in question. The dose-dependent excess
of mortality from all cancer other than leukemia, shows no departure from
linearity in the range below 4 sievert (Sv), whereas the mortality data for
leukemia are compatible with a linear-quadratic dose response relationship.

In general, the dose-response relationship for carcinogenesis in labo-
ratory animals also appears to vary with the quality (LET) and dose rate of
radiation, as well as sex, age at exposure and other variables. The influence
of age at exposure and sex on the carcinogenic response to radiation by
humans has been characterized to a limited degree, but changes in response
due to dose rate and LET have not been quantified.

Carcinogenic effects of radiation on the bone marrow, breast, thyroid
gland, lung, stomach, colon, ovary, and other organs reported for A-
bomb survivors are similar to findings reported for other irradiated human
populations. With few exceptions, however, the effects have been observed
only at relatively high doses and high dose rates. Studies of populations
chronically exposed to low-level radiation, such as those residing in regions
of elevated natural background radiation, have not shown consistent or
conclusive evidence of an associated increase in the risk of cancer.

For the purposes of risk assessment, the Committee summarized the
epidemiological data for each tissue and organ of interest in the form